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ABSRTACT
The chemical composition of A. africana and S pDlyrrhi7a cultivated in earthen ponds were
determined Crude protein contents of the samples were 28.9:±0,6 and 25.6.±.0.2% dry matter for
A. africana and S polyrrhiza respectively. Dty matter, crude fibre and lipid contents of A.
qfricana were higher (P<0.05) than values obtained for S. polyrrhi7a. Mineral analyses showed
that S. polyrrhiza contained higher levels of Nct, S, Ca, Mg and Fe than A africana Except for
Ca content in S. po1yrrhiw, heavy metals Oh and Zn) accumulation in A70110 were very high.
There were no wide differences in the individual Mill° acid indexes except for methionine.
Some anti-nutritional factors were determined Cyanide, tannin and phytin contents qffresh weed
samples were higher than sundried samples. A africana contained more cyanide and tannin than
S. pol,vrrhiza both in fresh and sundried forms.
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INTRODUCTION
Despite recent interest in research and development of the fisheries of tropical waters, little effort
has been directed at the associated non-fish resources. Apart from their ecological role, aquatic
plants contribute greatly to the economic, scientific and recreational importance of -warm-water
bodies (ita, 1994). Like their terrestrial counterparts, aquatic plants constitute dietary items for
both herbivorous and omnivorous fish species in semi-intensive and extensive aquaculture
production (Leonard; 1995) Aquatic weeds have also added advantage of being cultivated in
association with farmed fish species using the same water resources and or fama effluent (Edwards,
et al., 1992; Gavina, 1994).
A. africana (mosquito fern) and S polyrrhiza (duckweed) are common features on many inland
freshwater bodies where they cover stagnant and waste water bodies in Nigeria. Often, these weeds
cover large proportion of brackish and fresh waters thus reducing water utilization potential by man
(Mbagwu and Adeniji, 1987). They produce large standing crops in relatively short period
especially when they occur in nutrient rich water bodies like sewage and animal waste waters
(Culley, et al., 1981; Fasakin 1997). The significance of these aquatic weeds and the techniques for
converting them into valuable feeds, food, fertilizer and other energy forms for fish and livestock
offer a positive hope for a viable control option.
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In view of the problems associated with the control of water weeds and the worldwide need for
additional protein and energy food sources, there is need to evaluate the nutritional value of some
of these ubiquitous aquatic weeds in the tropic. Rational utilization of these weeds to defray the
cost of their removal also remains of practical importance in aquaculture and livestock production
especially in peasant communities. However, very little has been achieved in terms of utilization of
these aquatic weeds in the tropics due to paucity of data on their nutritional quality.
The present study determined the nutritional and anti-nutritional values of A. africana and S.
polyrrhiza produced in large stands under cultivation in earthen ponds.
Materials and Methods
Sample Collection and Preparation
One kilogram each of fresh sample of A. africana and S. polyrrhiza growing under cultivation in
earthen ponds at the Federal University of Technology, Akure, Nigeria Teaching and Research Fish
Farm were harvested in the month of August, 1997. Sample weeds were placed under tap water,
washed and picked free of debris and subsequently drained.
About 500g of fresh weed sample for chemical analysis were heated at 65°C for 72h in an oven for
dry matter determination. By use of a laboratory milling machine, dried sample weeds were ground
to pass a 0.5mm mesh screen. Prepared milled samples were kept in plastic bottles and stored at -
20°C in refrigerator prior to chemical analyses.
Chemical Analyses
Triplicate milled samples of A. africana and S. pollyrrhiza were analyzed for their proximate
composition by the following methods. Moisture content was determined by drying in an oven at
80°C for 24h; crude protein calculated from micro-kjeldahl total nitrogen according to A.O.A.C.
(1990) using mercury as a digestion catalyst (Crude protein = Total kjeldahl nitrogen x 6.25).
Crude fat determined by extraction with di-ethyl ether in a soxhlet apparatus, ash was determined
by heating at 500°C for 6h; crude fibre content by acid - base digestion (A.O.A.C., 1990); total
phosphorous determined by acid mixture digestion and spectrophotometric methods (Yoshida et
at, 1976). Organic carbon was calculated by the formula; percentage carbon = (100 = percentage
ash)/1.8. (Golueke, 1977).
The concentration of calcium, manganese, iron, copper, cobalt, magnesium and cadmium in sample
weeds were determined with an atomic absorption spectrophotometer (Pye Unican 8p. 9) as
described by Vogel (1985). Those of sodium and potassium were determined with a flame
photometer (Corning model 405) using NaC1 and KC1 for preparation of standard solution for
calibrations (Vogel, 1985).
Amino acids were determined using an automatic amino acid analyzer on the principles ofoo Moore
(1963) and Spackman et al., (1958).
Analysis of anti-nutritional Factors
Determination of cyanide was carried out using acid hydrolysis methods as described essentially by
Bradbury et al (1991). Extraction and precipitation of phytate was carried out by the method of
Wheeler and Ferrel (1971). Iron in the precipitate was determined by the method of Mackower
(1970). A 4.6Fe/P atomic ratio was used to calculate the phytin phosphorous and phytic acid was
determined by multiplying phytin phosporous by 3.55 (Young and Greevis, 1936). Total
phosphorus was determined calorimetrically by the phosphovanadomolybdate method (AOAC,
1990).
32
Tannin from the sample weeds were extracted using the method described by Makkar 91994).
Determination of tannin contents of the samples was carried out as described by Makkar and
Goodchild 91996). Total phenols as tannic acid equivalent was calculated frOIT1 calibration curve
and expressed on a dry matter basis.
Results and DiSCUSSÌ011
The prmdmate composition (±SE) of A. africana and S. polyrrhiza are presented in Table 1. Dry
matter, crude protein, fibre, lipid and organic carbon constituents of A. africana were higher than
values obtained for S. polyrrhiza. Crude protein values of 28.9±0.6% and 25.6±0.2% were
obtained for A. africana and S. polyrrhiza respectively. There have been varied reports on the
protein contents of the family Azollaceae and Lemnaceae to which A. africana and S. polvrrhiza
belong. Almazan et al., (1986) reported a crude protein content of 18,6% for A. pinnata; Gavina
(1994) obtained 20.98% for the same species of Azolla.
The mean value of 25.6+0.2% crude protein obtained for S polyrrhiza compared favourably with
similar values obtained for S polyrrhiza (24.1%) and Lemna minor (28.0%) under cultivation in
septage fed tanks (Edwards et al (1992). The fairly high ash and fibre content ofA. africana and S
polyrrhiza were similar to thkose reported by Body (1968) for floating aquatic weeds.
Table 2 presents the inorganic nutrients ofA. africana and S polyrrhiza. There were variations in
the inorganic constituents of the two weeds. Ca, and Mg that appeared in small quantities in A.
africana were more than double in S. polyrrhiza. However, A. africana contained more Zn, Ni
and K than S polyrrhiza. The presence of high levels of S, Ca and K may be responsible for the
high ash content obtained for the two species of the aquatic weeds. This result in similar to those
reported in literature for some aquatic macrophytes (Body, 1968; Mbagvvu et al; 1990).
Table 3 summarizes the essential animo acids of A. africana and S. polyrrhiza compared with other
aquatic weeds. The essential amino acid index of A. africana and S. polyrrhiza were superior to
values obtained for Eichhornia crassipices and Pistial stratiotes. S. polyrrhiza had superior essential
amino acid profile thenA africana except for methionine. The deficiency of aquatic macrophytes
semi-essential amino acids such as the sulphur containing amino acids (methionine and cystein) has
been reported. Almazan et al (1986) reported a strain of A. pinnata (Bamgkok strain) to be
deficient in tryptophan. Van Hove (1989) also reported deficiency of methionine, cystein and lysine
in a strain of Azolla. However, the essential, amino acid index in S. polyrrhiza in this study were
lower than values reported by Mbagwu and Adeniji (1987) for Lemna pausicostata but similar to
those reported by Runsoff et al (1980). These differences may be attributed to species variation of
the weeds, grovving media, and locations. Cyanide, tannin and phytin contents of fresh and sundried
A.. africana and S. polyrrhiza are presented in Table 4. The concentrations of cyanide, tannin and
phytin in fresh weed samples were higher than their sundried forms. S. polyrrhiza contained less
cyanide and tannin This may be one of the possible causes for the poor performance of fish fed
solely on fresh Azolla. Micha et al (1989) using fresh A. inicrophylla; Almazan et al., (1986) using
fi-esh A. pinnata as only source of food in glass tanks obtained negative specific growth rate values
of -0.19 and -0.10 for O. niloficus fingerlings respectively. Generally, cyanide, tannin and phytin
activities in feedstuffs interfere with different aspects of feed ingestion processes resulting in
reduced growth and feed conversion efficiency in animals (Marquardt, 1989; Aletor, 1993).
Cyanide content in fresh A africana was reduced by 48% and 32,6% in S polyrrhiza as a result of
sundrying. However, sundrying process brought about only 18,8% reduction in tannin content of
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fresh A africana and 36.6% in S. polyrrhiza. Besides reduction in moisture content, sundried
process of fresh A. africana and S. polyrrhiza can cause a remarkable reduction in their anti-
nutritional factors thereby enhancing their nutritive potential as dried feed forms or when
incorporated into fish and livestock feeds.
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Table 1: Proximate Composition (°/0 dry matter) A. africana and S. polyrrhiza cultivated in
earthen oond
*Mean of three replicates.
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{PRIVATE }Nutrient
Composition
A. africana S-Piabubiza
Dry matter (DM%) 10.4±0.3 8.3+1.0
Crude Protein (%) 28.9±0.6 25.6±0.2
Crude Fibre (%) 12.2±0.5 8.7±0.3
Ash (%) 15.0±0.3 15.2±0.4
Lipid (%) 4.6±0.2 4.0±0.2
Organic carbon (%) 47.6±0.6 46.6±0.8
Table 2: Inorganic nutrient composition of A. africana and S. polyrrhiza under cultivation in
earthen pond
Dry Matter basis
Not Available
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{PRIVATE }Inorganic
Nutrients
A. africana (mg/100gDM1) S. polyrrhiza (mg/100gDM)
Sodium 120.6+0.3 260.4+0.6
Potassium 187.5+0.2 115.2+0.2
Sulphur 1450.6+1.6 3325.3+0.8
Calcium 278+0.4 ' 963.4+0.4
Magnesium 14.2+0.5 46.7+2.3
Phosphorus 0.7+0.2 0.5+0.1
Iron 19.1+0.3 45.6+0.4
Zinc 325.4+0.6 30.5+0.2
Nickel 0.22+0.0 0.4+0.1
Cobalt NA2 1.2+0.1
Table 3 Essential a ino acid (EAA) composition of A. africana and S. polyrrhiza compared
with some common aquatic macrophytes
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{PRIVAT
E } Sample
A. africana
Cyanide Tannin Phytic
S. polyrrhiza
Cyanide (mg/100g) Tannin Phytic
Weed (mg/100g) (%TA) acid (%) (%TA) acid (%)
Fresh weed 5.57 4.26 0.88 3.25 0.93 1.12
Sundried
weed
2.88 3.46 0.64 2.19 0.59 0.88
{PRIVATE }
EAA
A. africana Content (g/100g pure protein)
S. polyrrhiza Eichhorina Pistia
crassipiesb stratiotesb
Arginine 1.35 1.99 1.18 0.84
Histidine 0.26 0.73 0.42 0.39
Isoleucine 0.65 1.43 1.0 0.92
Leucine 1.25 2.86 1.76 1.63
Lysine 0.72 1.78 1.22 1.22
Methionine 0.73 0.44 0.36 0.31
Phenlalanine 0.99 1.52 1.06 1.03
Threonine 0.79 1.82 0.97 0.89
Tryptophana 0.82 1.65 NA NA
Valine 1.07 1.85 1.65 1.11
a Analyzed on a freeze - dried samples ofA. africana and S. polyrrhiza at 28.7% and 25.0%
crude protein respectively.
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